Taking the ice-core record to be a climatic proxy resulting from the climate dynamics described through the Langevin equation, the aim of this work is to confirm that this is a consistent description and from the analysis to observe the structure of the noise driving the system. This provides strong constraints on the types of possible models of the underlying triggering mechanisms for the observed climatic 
The state of thermohaline ocean circulation probably governs the climate, and the triggering mechanism for climate changes is random fluctuations of the atmospheric forcing on the ocean circulation. The high temporal resolution paleoclimatic data from ice-cores are consistent with this picture and a bi-stable climate pseudo-potential can be derived. It is found that the fast time scale noise forcing the climate contains a component with an a-stable distribution. As a 'consequence the abrupt climatic changes observed could be triggered by single extreme events. These events are related to ocean-atmosphere dynamics on annual or shorter time scales and could indicate a fundamental limitation in predictability of climate changes.
Paleoclimatic records from ice-cores [Dansgaard et al., 1993] show that the climate of the last glacial period experienced rapid transitions between two climatic states, the cold glacial periods and the warmer interstadials (DansgaardOeschger events). Deep sea sediment-cores [Bond et al., 1993] and coral records [Beck et al., 1997] indicate that the ocean circulation is a key player in these climatic oscillations [Broecker et al., 1985] . Ocean circulation models, from the most simple Stommel type [Cessi, 1994] to the complex circulation models [Rahmstorf, 1995] Taking the ice-core record to be a climatic proxy resulting from the climate dynamics described through the Langevin equation, the aim of this work is to confirm that this is a consistent description and from the analysis to observe the structure of the noise driving the system. This provides strong constraints on the types of possible models of the underlying triggering mechanisms for the observed climatic 
The first noise component, crxdx, is generated by an addi-
tional Langevin equation, dx --xdt + v/1 q-x2dB, where x is an (unmeasured) independent variable and dB is a unit
variance Brownion noise.
The stationary distribution for x is a t-distribution which fits to the observed tail distribution for the noise on y. This term describes the forcing from the atmosphere. That the noise is white means that it is uncorrelated between consecutive data points. That does not exclude that the noise is red on shorter (unmeasured) time scales. Actually the term -xdt gives a correlation time of one year. It should be noted that the same signal could be scaled with a factor p: dx --p2xdt q-px/1 q-x2dB consistently with the data as long as p > 1. p-X signifies the correlation time (which is shorter than one year). The reason that this noise term is not just a gaussian white noise term is that the intraannual variability is strongly dependent on season, with much stronger intensity in winter than in summer, and that the inter-annual correlation leads to the red noise signal, where the 'non-gaussianity' survives the annual averaging. The presence of an a-stable noise component could imply that the triggering mechanisms for climatic changes are single extreme events. Such events, being on the time scale of seasons, are fundamentally unpredictable and never captured in present days numerical circulation models. All coupled general circulation models will due to smoothening and coarse resolution almost certainly show gaussian statistics. This could explain why these models have yet never succeeded in simulating shifts between climatic states.
